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of Lp (X 'c  Lp). We say that a linear operator T from X into E is yp-Radonifying 
if exp(-I[ T'x'llP), x'~ E', is the ch.f. of a Radon measure on E. The set of all those 
operators will be denoted by Rp(X, E). We denote by I]p (resp. Is) the ideal of 
p-absolutely summing operators (resp. p-integral operators) in the sense of Pietsch 
[Operator Ideals, Berlin: Akademie-Verlag, 1978]. Then the main results are as 
follows; 
Theorem 1. E is of stable type p and isomorphic to a subspace of some Lp(~) space 
if and only if for each Banach space X with X'  c Lp we have Rp(X, E) =lip(X, E). 
Theorem 2. The following statements are equivalent: 
(1) E is of stable type p and isomorphic to a subspace of a quotient of some Lp(iz) 
space (saying of SQp type). 
(2) Re(G,, E)=I-I,,(G,, E). 
(3) T c Rp(Lp,, E) if and only if T' ~ Ip(E', Lp). 
Theorem 3. Suppose that E is of Stable type p. Then E is isomorphic to a quotient of 
some Lp(~) space if and only if Rp(Lp,, E) = Ip(Lp,, E). 
2.7. Random walks and i.i.d, random variables 
An Approximation of Partial Sums of Independent Random Variables 
Patricia B. Cerrito, University of South Florida, USA 
Let S, = X1 +" • • + Xn be a sum ofiid random variables where EX = 0, Var(X) = 1. 
Let T, = II1 +. • • + Y, where the Y's are independent standard normal. Komlos, 
Major, and Tusnady (Z. Wahrsh. 32 (1975) 111-131) proved that it is possible to 
approximate S, by Tn such that P(lim sup,~o~ IS , -  Tnl/log n <~ C) = 1 where C is 
constant. We extend this result to more abstract spaces, beginning with Euclidean 
n-space and other finite dimensional Hilbert spaces. We then consider the problem 
of approximating a Brownian Bridge. 
The Law of Large Numbers for the Classical Split Rank One Groups 
B.-J. Falkowski, Hochschule der Bundeswehr Miinchen, Neubiberg, FR Germany 
Recently products of random matrices have become important for various applica- 
tions, cf. [1, 4]. Here we consider matrix groups over R, C or H (the quaternions) 
which leave invariant he quadratic form 
XoXo +'" "+Xn_lXn_l--XnXn 
where conjugation is defined according to the relevant field. These are the generalized 
Lorentz Groups or, more technically speaking, the classical split rank one groups. 
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We exploit the Fiirstenberg theory, cf. [2], to derive an explicit version of the law 
of large numbers for the matrix groups mentioned above: 
Recall that if {Xn} is a sequence of i.i.d, random variables with values in the 
multiplicative group ~+ then the law of large numbers gives 
1 
-- log X . .  • • X, ~ E( log X.) .  
n 
The function log is characterized up to constant multiples by the equation log st = 
log s + log t and continuity. In the noncommutative situation of the above groups 
the analogous equation gives 
fK f(g,kg2) =f(g , )  +f(g2) (*) dk 
where K is maximal compact subgroup of the given matrix group and dk is 
normalized Haar measure, cf. [2]. We compute the (unique up to scalars) solution 
of (*) for the above groups. This allows us to exhibit interesting connections with 
the L6vy-Khintchin Formula. Moreover, we are able to answer a question posed 
by Gangolli in [3] in a constructive fashion. 
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The Rate of Convergence of Asymptotic Expansions in the Local Limit Theorem 
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n Let X, X~, X2 . . . .  be i.i.d.r.v, with zero mean and unit variance, let S, = Zj=~ X3, 
and 4~(x)= (2¢r) -1/2 exp(-x2/2).  Assume E(X2k+2)~oo for integer k~>0, let /z j= 
E (X0 for 1 ~ j  ~ 2k + 2, define/d~2k+3 , arbitrarily, and define cumulants Kj (1 ~ j  < o0), 
polynomials P; and % leading term function kL,,(x) and its order of magnitude kS,, 
kLn(x )  = nE  d ) (x -X /n  1/2) - ~)(x) - ~. (-X/nl/2)~4)(~)(x)/j! 
j= l  
+ 1~2k+3n-(2k+l)/2~(2k+3)(X)/(2k + 3)!, 
k,S. = n kElX2k+2I(IXl > n~/~)}+ n-~k+~E{X2k+H(IXl <~n'/2)} 
+ n-~2k+')/2[E{x2k+3I(iX[ ~ n'/2)}-- ~2k+31. 
